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(54) DRIVING CIRCUIT FOR DISPLAY DEVICE AND 
LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PURPOSE: To compensate cross talk between terminals 
apprehended to be generated wlien different interpolation 
gradation voltage is outputted from each output circuit 
and to perform accurate gradation display by a display 
device, in a driving circuit of . a liquid crystal display 
device having plural output circuits. 

CONSTITUTION: This device has plural voltage supplying 
lines 10, 102, 105, 17 supplying the reference voltage 
Vo. Va, Vs. V7 externally supplied to signal output 
circuits 100a, 100b,... generating an interpolation 
gradation signal, voltage supplying lines 102, 105 
corresponding to voltage other than the reference 
voltage Vq for gradation in which difference between 
common voltage of the display device is the maximum and 
the reference voltage V7 in which difference between 
common voltage of the display device is the minimum are 
respectively constituted with the first signal supplying 
lines 102a, 105a combined with supplying lines of a high 
potential side and the second signal supplying lines 
102b, 105b combined with supplying lines of a low 



potential side. 
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[0 0 8 3] r<0||?gii, ±fE«:^ige(75iB»llH)K(-*J 
i^-C, HiliEft-§-ai;'3leJ8SJis ttWPg§amflE*SS(iSJQEi* 

10 0 8 4] w<0|gWli. ±IE«;T^^E<Og2iJi(BllJStr*J 
(0 0 8 5] i<Ol6M»c#5jKS«^iSIS(i, 



(9) «pM¥ 8-115060 
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2ocoPi5l3fflaipmjaE5r8^^*x-^lc:£-^i,^ 
-caiJ^L, i»®*ilLfc2oifflW|!gSBffl»msm«rfflt^ 

20 ( 0 0 8 6 ] 

[0 0 8 7] m{c:J;>3^<oai;^«8^ra-c, S/j:5l*Bn 
40 IS, o*i5*,5ai;'3Sg^75s. {t!irotll;/3iS^»m;^J;:|IJ« 

[0 0 8 8] 

[0 0 8 9] *:«Mi4. ^m^h^-TLhfiitv&^m&m 
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[0 0 9 01 :^mma. ft:*c*fc(ift/J-wpgg?fflS2pS: 

[0 0 9 1] tAT, :^?^mnmmmi,z^^^xnmi-?>o 

i-53t*!)(?5E]-Cfc5c 0 1 3 f NfPS(iS§<0 

±®aJ4:/i*L>. l2l2li8S3 e?/ hisftSiO l aj;^ta^(0 . 

{009 2] l2Hc:*5l ^T, 100 (±^S«;^gKtc*iJt 

■tl^a, ±IEL S I 1 0 OrtlCli, ggL s I i^m 

4r«-a;/3iaKJc^^f 5fc*<75S£E«^*^i^i 0. i 0 > 

2. 10 5. 1 TA^Mwt^tixisio . <^mmmmmt. 

^<K>-m^LS I 1 0 OiSSSi5COSEA;'3JS^-l-4{CjK 
[00 9 3] *:||*S^Jf(±. j0?S^.T^i£K<O*fl6imjEt 

<7)lli45ft/J^s.o:*:;^<7)ll)^flt^&i^l 0, 1 7£if^<Dmm 

m'4^m 1 0 2 » 1 0 5 li, 2;*:<om-^'Bt*&i^iSr-*|-{- L 
TL S II*1«fi5fcEi»UJt't><D-C*>5„ SBE'Bt^j^ 1 0 2 

i:^j:i-m 1 ^o:^ 2 (DiM-^-W^m 102a, 102b 

1 0 5 1±, ^ti^'ti^-m-±ts.At)ii^^ 

105 a. 1 0 5 bA^e3«fiR^tX,-Cl/>-5« ^ifc", 1t#^ 
^^««!gcSI55>l±, L S I (^fiPTti^^L., LSlSrlR 

[0094] 100a, 100b li, ^f\,^tl. 
^iSEW i #@S,t/ (i + 1) mS<0-p.^ (.y-^y-i 

Do . D. . Da tcS'5<|SiSB«JSESr, fRS«^3gS<0 

[0 0 9 5] J^ti. ±fEttJ;'3lilSScDl«;*jc:o(,\T, S2 
Jc^f ttiyjlElK 10 0a ^fflv^-CSLW-rSo 
[009 6] ±l2ttJ;^!ilK 1 0 0 a la, f—^m^- (H 
Do . Dt . Dz ^^JWt-^T s m p (wS^ 

^,x-c•«^:^7'y ^'^laisi i o t, gsia 

8Sl 2 0^:, ^iHlEgl 2 0(O»«p^— ^ do ~da icS 
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m^mm^i ao tA^ti,m^^tix\^^i>o 
[009 7] :L<r>m¥immisi 1 3 0 tt, ±f&^f^mA^ 
(b<D^^mmmmmm^m'oWi^xmt}-r?>^'< s/^wi 

KMHCO^Hf^'— ^' do . d. . da ICS'3»'^-C*IJ»L 

3 O a tA^hmi^^tlX^^^^o 

[0 0 9 8] ri-c, s/^^lfpi 3 0 bti, -tn^'tv 
10 s/^ASWo . aswt t, ±ietlffi««;^j» 1 0 2 (om 

1 , m2(Dm^-mim 102a, 102b ic^i^^n-ft 
r-rt3y:x,^ .yf-Asw^, Aswz..t, ±mm!£mis^ 

i»l 0 5<0||1, M2W«#«*&i^l 0 5 a, 105b 

ibHifiJc^ix-C^^^... ±faiS*^$lHffl(HlK 1 3 O a 

l±, »«rx— :?d 0~d 2(:iS'3l^-C^;£</32o<?5r-^ 

4r. mx.\i. mi 5icmi-Xo^if^—7'^ltti2 : 1 
^J-, ^ 1 102a, 105a J; •) 

(Dmwm'im 102b, 105b ds, rtij;^ \&n.m.m 
(DVs?smmmmm(Dmimtm-^i:>^tizi:^iz/j:':,x 

[ 0 o 9 9 ] ^jiif, pgfBfflsm^ V 0 1 a. m-^m 

m^^m 10 2b (K>m.{SLVz^t. i^wm i o 5 com l 

(DjS^^^m 10 5a (OmffiVsH, W£m^^l» 1 O 5 (O 
30 m 2 (om^mft^l^ 10 5b comfS: Vsi. i m/ES^J&i^ 1 7 

[0100] 5 ) {i:i<DX 0 tmji^nwem 

13 0a CO^Stil^, o4 t) ^(DXfi {.iSr-—)V K 

lHlK<^ffi;'3) irai;^) (r:>-p s'^^w^iJWt-^) t 

[0101] 
[^5] 
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d2 


dt 


do 


So 




S2L 


SSH 




St 


0 


0 


0 


1 












0 


0 


1 


t7 


t3 










0 


1 


0 






1 








0 


1 


1 














1 


0 


0 






b 


u 






1 


0 


1 










1 




1 


t 


0 












is 


1 


1 


1 












1 
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K 1 3 0 a ^5||^$tLTl^5o 
[0103]. 
. [1*4] 



10 



" So = |0 


| + {ljt3 


S2H= {1 


|t3 


J S2L= (2 
1 S5H= [3 


[+{3{t3+ j4ir3 

!t"3 + {4jt3 


S5L= {5 


i + {6{t3 


^ S? = {6' 


|t"3 + {7j 


fib. 1 




[0 


: = 000 {1 1=001 


12 


1 = 010 {3j=011 


Ml 


= 100 |5{=101 


|6i 


1 = 110 [71=111 



1 0 i 0 4 ] 2>;t;if^fflSb^fcoi, ^TS9,W•r 

[0105] flajitf . ±|Eai;^lHjK 1 0 0 a TPIfSBfflS 

mmj^Vo t Vz ;6Sis«i$H, m;^iHiss i o o b r-pgsi 
[0 10 6] s/Ewmi 0 2<omi<om^fi^mi o 

P^TAS^l^S. ±IElt-^Baj»l 0 2a X'(0^±^tm 
[0 10 7] «fc. mffi«*#i»l O 2<r>m2<Dm^^i^ 

^u-s, :i<oitit>. ®s«i^i»i 0 2o<t-§-«tJ6«i 0 
2 b ic^-r 5 SflE^T i W^mH^m 1 O 5 <^ffi-i-fl<;^i^ 50 



1 0 5 aiz±\:.^ms.±^tAi^s.\cmmi^h'ox^ je 
[0 10 8] ^(^j: ^i^eli/E«t^&i»p.fl-e<75e^^cJ;^5S 

±iai:P»JcS/E«^*gi^l 0 5 0^2 

o<t-§-«t^i^ 10 5b t n t wffl-etfTfc> 

[0109] J: 5 l-*:SllS^Jt?(i, wm^<Dmt>M 

[0 1 10] (llJ£etJ2) Iil3&t/ll4(i, ^?tm<r>m 

2<r>mmm\z3ii,mmmw<^^^^^^ ut<o6 try h 

iai;^ffiSoiHiiSfi|^^,T^L-ci/^s. :^cDiHlgg«}^i4, 

02 1 RXfm 2 2 Jl5<Oi2S(i«»c;*:%eqS:gffl L, 
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[0 111] inc*>i,^T. 2 o 0 nm^mTumml^isii 
-r 2> L s I -c, jiian 1 mmm<r>mWimtmm. 

s I 2 0 o.rttcii, i^L s I i^tsinf)^'i:>mi^^tii>mmm 

SSpm/EVai (i=0. 1, 2. • •••8) ^«-m;/j(H) 
flE«t^i»li. ^ro-SaSiOSL S I 2 O OJS«f|5W»EA;^«6 
[0 112] *:5l*fi«3JT-l*, JS^**i^BcO*f|S]mffi<t 
mmmt, 2 *<OfI#«t|i&|ftSr-*ttc: LT L S I I^Wt- 

[0 113] mK.it. mmmm-mm,mv8izMrt^-r^m 
nmmf^ 2 0 8 (i, ^tit'ti-mi±mmmAt)^^'f- 2 

T?<o^»igg$nfc*rS:'5rf « 1 St/IK 2 <7)<I#«^|&i» 2 
0 8a, 208 b PlfWffl»*mffiV 1 6 tc^KSf 

^ 3 x'<o^mm.^titLM^^j:i-m i -at/M 2 om^-m^ 

1^2 16 8, 2 1 6 bA^f,«fiR$ixTl^5, 
[0 114] 200a, 200b ^n^ti, 

/T:^fl<73 iSSJSLtJ^ (i + 1) #S<7>Ai^ (y-;^7'r' 

~D 5 »c»'3< ptsisffi^, »tS*^i^e<o*ns-t-s y 

[0 115] ±fam;'3lHjKcD«^t;^ov>r, 04 

iiZ7ji-tmt)mi&2 o 0 a ^fflv^-caa§«-rs. 

[0116] ±|EW>3lH||S 2 O O a fi, ^—^m^-D 0 
~D 5^r*iJWt^T s mpfcS'^l'^Tf-VT'!; ViZ-TS 
v^lHlK 2 1 Ot, B^lHlBgoW;^i^*iJWt-^L 

pizx'o^wts.m-ri>^t^mm^^2 2ot. ^mm2 

2 OrofS^fiFT*— ^ d 0~d 5tc:S<5l%-cy— Vtc 

wfmi^-</i-'7>f^mm&i:mti't?>m¥immisi2 3 o t*^ 
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to 1 1 71 r<os«i*iJi9«s5 2 3 oji, ±^^m^^m^ 

Obt, gK^^-Y 2'5^SP2 3 0 b-C<7)^i9ift;t4r-tfE(Slt 
falglH]llSMHCO(!p:j^X-^ d 0~d 5^c:S'3^^-C$lJ^»L 

-c, M;£w2o<oii^siffl»2iss/E*s«-rsaiiR*j»iHi 

K2 3 0 a tt)^hm^^tlX\,^^o 
[0 1 18] C:r-e. s'^ifii2 3 0 bid:, -eix^'ix 

S/f^ASWo . ASWe^t, ±£SjI«t|&i»2 0 8<Z)m 
10 1. m2(Om^mt^m2 0 8 a. 2 0 8 h^cml^x^i^ft 

T-r^y-^-i ASWout, ±ias/EWi& 

i^2 1 6<0||1, ^2<0<t-^*&i^2 16a, 2 16b 
(-^«S$ttfcT-^a^;^^ .>g^ASWx»„ . ASW^ei. 

( 0 1 1 9 ] ±fEjl«?$iJffll[ilBS 2 3 O a li, HI 5 

J^^-Tipic, ii£3fe(?)ffii!iSg6 0 0i:P-1ll^cO«Mm 
)I|g^lHlK2 3 1 i, i*l^x-^d3 -ds tc£<5<$ij 
Wt-^So , S«*, fiU^SsiH , Sbiu (i=l. 2. 

• • • 7) ff^c0 2ocor:^p s/'J^Sr:;*- 

mjE*±tE1«WSffi«^lHllg2 3 l*»P)<Z3m^»-J;«?3g 
3Sf'5m£EjS*^^sSlHlK2 3 2 t A^eHf^^ix-Ct^So 

lilBS 2 3 2 <0^a«flRji, SSa* «6) {C;T%-f±5 

iHisgii. «6 J;^)^#lb^^•5ar<^sSiig^t^r*l®<olH^^s^- 
[0 12 0] 
[«6l 
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24 



ds 


d4 


d3 


So 


Sbh 


Sbl 


Sl6H 


Sl6L 


524H 


5241 






S40H 


S40L 


Smh 


Sms. 




SSBL 


S64 


0 


0 


0 


T 


T 






























0 


0 


1 






T 


T 


























0 


1 


0 










T 


T 






















0 


1 


1 














T 


T 


















1 


0 


0 


















T 


T 














1 


0 


1 






















T 


T 










1 


1 


0 


























T 


T 






1 


1 


1 






























T 


T 



[0 12 1] 



So = 


jOjT 






20 


SSH = 


|0|T 


Sa = 


|8lT 




Sl«H = 


mr 


SWL.= 


NT 




S24H = 


|16|T 


S24L = 


124} T 




S32H = 


124} T 


S32L = 


(32} T 




S40H = 


{32} T 


S4a = 


{40} T 




S4« = 


j40}T 




{48} T 




S36H = 


i48}T 


SseL = 


{56} T 


30 


S64 = 


|56}T 









0| =d5d4d3 
[16| =d5d4d3 
32} = dsdids 
48} = d5d4d3 



{8} =d5d*d3 
{24} = dsd+di 
{40} = d5d*d3 
{56} ^ dsd4d3 
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[0 12 21 !^t-fPffl3»*»c:otx-cSttM-r5o 
[0123] m^i-£. JifEW^JlElK 20 0 a fPgSafflS 

mmjivo t Va AmiR^ti. ±w.mtimm 2 o o b -c 

[0124J c<^J; 9/j:m^<73 6 t's/ M2iJi|gT-li, la 

0 8 iicn^A^bmx-ri>'^m i vaii, mm.mm^^^ 2 0 
8<omi (oit'mf^m 208a i:mn. :l (om^^m 
jc*5i,*T®aE±#4r±i:.*-tira, r<osm±#»4, see 50 



(0 12 5] mffiW^j^2 0 SA^bAj^JcjSfEttm 

-t-S«fE I VB* 14, ^SflEtt«&«l 2 0 8 rom 2 

i^2 0 8 b ^mti. mn-^-mfi^U2 0 s b fc^i^rsr 

<7)<H-^tt^i^2 16a lC:^i«f*^e>ijftiXjZitfmjStt I vie 

(0 12 61 (HJfe^ia) IEI6^LF117I4, *|gM(0|| 
3<D3l)Sfi|9J|j:J;S^/T^igewjptl)lHlfiSi: LTW8 tTs/ h 
S2«SSSrSaMi-ifc«)<?)gl-e4)5. 0 6 tt:*:|gM<^ 8 e 

im;'3tia<75lHjSgffi^Sr;^b-CV^5. r (7)|h1K«^K»4, 
0 2 6 ao^ia 2 7 izmi-Vi5fi<0 S f ME»S§»c:*:58W 

[0 12 7] igtctji/^T, 3 0 0 itm^^^mm'r>m& 

l5l-1S^<;?1Sia:<7?ffi;^|5]8gSrWL-cv^S. ±fSL 
S I 3 0 0f*i(c(4, ggL S I ^«P;J»e>tt*&^4x5Pggaffl 

mmn&y^^i. (1=0. 1. 2. • • • 8) i^mt) 

^ffi«t|&i^l4. ^(O-SSiiJL S I 3 0 om«si<om^At) 

[0 12 81 *siis6i»J"ci4. m&mmmmff>ni^itmt 

<75ll/45a/J^&D«*:^co^flE«^j^ 1 0, 2 5 6 Ut^<r>m. 
mmimn. 2*:<0<t^#t|&/Sl«r-*tli.L.TLS It^flJ 

[0 12 91 m^\i. FSSBffiSipSflEVaalcitJSI-s® 
flEfl<5^j»3 3 2tt, -?:ix^ft-J»;0S±iaA;^«8^2t?<O 



(14) 
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yf-mf^^tlt^Mi:^J:-rmiS.XJ^m2<r>m^^l^i^3 3 2 
a. 3 3 2 b*»P>, PiSafflfi^SflEVe^fcim-f 5«flE 
m^ms 6 4 li, -en^'lx-iSg;45±faA;^iiS^^3 -CcD;'f 

a, 3 6 4 b*»P>«^*iXTl/^5, 
[0130] 300a. 300b I*, -ettftv. JKS* 

/T^SSBo i#@^lt/ ( i + 1) SS<0:fti^ (y-;=^7'f' 

[0 13 1] ±fEaj;/3lH]K<0«^lrol%-C, 0 7 

JC;TRfm;^lHlSS3 0 0 a Srffli/^TIfteqf 
[0 13 2] ±IEtt5;/3lHlK 3 O 0 ali. ^J'Do 

:^i/lH]Bg3 1 Oir, g^lHlKotti;^)^$tJWt-^L 

pjci'jiSHFfatit-s^i^iatiiEiKs 2 0 i:. §^0^3 

2 o<??»}^^— ^ do ~drfcS'3i/^-cy— 

u-</'K7)PiSBSBE4:W;^|-f SjS*^$iJfflia5 3 3 0 i: A> 

[0133] icO)SJ^ffiiJ|fllSi5 3 3 0 li; 
p>opgSUffl»ipS/E*^ •? ifti-Ctti;^)i-5 ;»i ^ y^U3 

3 0 bi, g^xi'.i/f^gps ^ 0 bT'<0^'5gl^^c±fE{* 
fiFiattlH]KMH<;5(SJ#X-^5' do ~d7 [^^^\^^Xmm 
L.-C. B'f5tW2o(D|Sg|ifflS2|lli;/3£^il*^-t-S)l^*tW 
0883 3 O a i:i6^P>«fiR^i;nTl^5, 

[0 13 4] r^-C, ;^-C s/f=-gl53 3 O bij:, ■ 



26 



*±fESJEE«f&i»l 0&tJ«2 5 6^C^«!^^^^fcr:^P^;^ 
'f s/f^ASWo . ASWzao .t, ^<Oflb<DSJE^«&j|S« 

^1. m2<r)«^^*&aicS/i§E^ix/cT-^Bi/;^-Y 5/^ 
ASWaziH, ASW3?iu (i=1.2. •••7)i;4^ 

[0135] ±f^)l^^^lJ^^IeIss 3 3 o a li, 

co*WmJEE«^lHllfS 3 3 1 t. (SftJtx-^ ds ~dT 
10 =1, 2. • • • 7) Jo:J; "9, ^;£co2o(OT:hP;5^;^ 

U3SSii-5SJIil*^^SBIi)K3 3 2 i: A^fclt^StL-Ci/^ 

* (^6 (a) ) tc:^t-i$5fec7>t.<oi:|5l--c*)i9. mffi 
iS«sl^saii]K3 3 2C0Sfea«^(±, SSa* («7) iS:^ 

cDiSaiHlKli. ^7 J: tj^t^nSiJJlTWSSiaSC^SIB^co 
ID ^ I ; ® W -r S CI i: -C# 6. 5 o 

[0136] 

[*7} 



ds 


d4 


da 


So 




S32L 


Se« 


Sm. 


Sau 


S& 


S12S1 


SUH. 


SttCH 


Sua. 


Slt2N 


Sim 


Sz»H 




Sm 


0 


0 


0 


T 


T 






























0 


0 


1 






T 


T 


























0 


1 


0 










T 


T 






















0 


1 


1 














T 


T 


















1 


0 


0 


















T 


T 














1 


0 


1 






















T 


T 










1 


1 


0 


























T 


T 






1 


1 


1 






























T 


T 



[0 13 7] 
[$C6] 
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28 





So = 


iO|T 


S31H = |0}T 


S52L = 


|32|T 


SB4H=j32{T 


Sml = 


{64{T 


S88H = |64|T 


S98L = 


}96|T 


Smn- |96jT 


Sl2BL = 


|1281T 


Si»H= {128} T 


StML = 


il60|T 


SlB2H= il60|T 


Sl92L = 


11921T 10 


So4H= 1l92lT 


$2241 = 


f224lT 


S25e = {224} T 






fib. {0} =d7d6d5 


[321 


■ 

= d7d6ds 


{64} =d7dsd5 


m 


= d7d6ds 


{128} =d7d6d5 


11601 


= d7d6ds 20 


[192} =d7d6d5 


12241 


-d7d6d5 


[0 13 8] mSitl:^^^ 







tBimm^i^m a 3 2 rom i <o(t^i^j» 332a ^Sr«t^^, 
flEflt?6i^i 0*:ftj^»w|pjA^.o-C!5fEtL2>li«fEivolcj;SS; 
SJBE V 5 Jis^i e)ix5 r 1 1 >t 5o 

[0 14 0] mmmi^fi^3 3 2A^h'^nicmtim 
-rmm i va^' i*. mm&m^i^f^ 3 3 2 2 (o<t-^«#g 

M3 3 2 b 4r«cix. mm^^f^ma 32b IcSEEP^TSt 
^ li S -ar. ;itL*SSflEfl«f«&i» 3 6 4 1 tf5iS#«l;m 

3 6 4 a (;i:&m^f5«fEniitfmj!fE I vo* t'xzmm±^ 

[0 14 1] ±id«ufcj:5»w, *«W«>lllfit«T?ttS»» 

(1) 9\-m^hAt)^titLmi^m&(r>m\c\^fj.±.<r>Wi 

[0142] (2) #t-i*:^|q5r8 f 5* hi?aJ!iS§<DJ: ? 
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[0 14 3] (3) ;*:MM<i, fctitfS f s/ hWip 
[0144] 0 3 0 tt, V^^<Dt^m-C^m Lfc 3 f 5. h 

m-^<Dm7f:ikmi:ni\^x^^i>, 

[0 14 51 rciT'li. 

(1) ~ (4) (DArxDmwi^xmWi^tix^'^ 

0T?J;3:, ll</)i?/jM!3AW««5 1 a ^JptSB^flEV 1 

-C, :5-<73^Sl5<7?ffi«c5 1 bz)5piSBl:/EV3 X'^TH^tlX 

[0 14 6] mm^ (2) t (3) izxi>m^ 

®«5 2, 5 3(±, l|{.;;^-rj; ?lc:#F^pgSI||i:ffiv, "C 
*/T^$tl.5ffi«5 1 a J:. MWPgawmJEEVa "C^^^Jx 

Sffl«5 1 hCOm:^icm^W-^B(Dmi$.t^j:<:>X^^Z, 

[0 14 7] ^(om-Bt. ^m<D^mxm-^tzx^ic^ m 
sbs (2).. (3) iciii-f i>mmf^mmi£v 3 irmtiL. 

mmmmmmv^ (ommm'^^f^xit. mrmmm.mv^ 
<Dmt)^'f-t)^hmtti2^t^WLm\ci.i>mji±m^xox^ 
s.f^TAm-hm^tixL'^\,\ *jK«>S'<tfiJ;»)iUaE 
As±#L-cL*5o vt-^x. :i^m<Dmrmmmmv3 x 

i5Pg3sicfi-5i,^Tb*i\ i^mt LTPggasjaEVa • 
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